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ABSTRACT 



The purpose of this paper is to review problems encountered 
in World Wide Web-based courses delivered at three different educational 
institutions (i.e., two commxmity colleges and a xmiversity) in the 
metropolitan Phoenix (Arizona) area. Implications are discussed based on 
distance education theories of interaction. Interaction is a vital issue to 
the design of online courses. Further inquiry that sheds light on online 
students' motivational characteristics and organizational skills is vital in 
order to empower educators to design instructionally soxmd courses and 
students to benefit from them. Results would also aid academic administrators 
to predict student success with the ultimate possible purpose of lowering 
attrition rates. Lessons learned are discussed in two areas: technological 
aspects of online education; and instructional design and course development 
principles for online courses. (Contains 30 references.) (Author/MES) 
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Abstract: The purpose of this paper is to review problems encountered in web-based courses 

dehvered at three different educational institutions. Implications are (hscussed based on distance 

education theories of interaction. Interaction is a vital issue to the design of online courses. Fi^er 
inquiry that sheds light on online students’ motivational characteristics and organizational skills is 
vital in order to empower educators to design instructionally sound courses and students to benefit 
from them. Results would also aid academic a d mini strators to predict student success with the 
ultimate possible purpose of lowering attrition rates. 



Introduction 

Historically, distance education has been defined as the delivery of instruction in which time and 
geographic location separate students and teachers (Mclsaac & Gunawardena, 1996; Moore, 1988> Wstoce 
education courses have been an alternative for students in remote areas, or with difficult time schedules, job 
demands or family responsibihties, unable to participate in traditional classrocm instructioa The lack of face-to- 
face me^gs between teachers and students in a shared classroom has led to the developm^t of syst^ of 
dehvering instruction in modalities often very different fiom those used in traditional teaclmg. Over the y^ 
different dehvery systems have evolved along with the development of communication technolo^. In the late 
1 800s, traditional mail played the role of the first delivery system in corresiwndOTce stipes JDumg toe next one 

hundred years radio, television, and computer multimedia were used to deliver instructioa The development ot ■ 

advanced technologies in toe last decade has had an important impact on education. As a result, computer networks 
and toe Internet are becoming toe leading way to reach online learners and proving to be a global commumcanon 

system (Harasim, 1996). . . , . 

The present trend and market demand for education is indeed toward online educatioa This tr^a is 
in the ’’The Condition of Education” report published by the National Center for Education Stab sh« 

(f^S 1999). Accordingtothisreport,in 1995 thirty-threepercentofhighereducationinstituhonsoffereddistance 

educadm courses and another twenty-five percent indicated plans to begin courses within three years. Furfliermore, 
Peterson's (1999) Distance Learning Guide provides information about two thousand degrre md certificate 
nroerams available fimn nearly 900 institutions. This number can be compared to 762 institutaons m 1997 and 93 
institutions in 1993. Many educational institutions offer a wide variety of oi^e courses and provide the opportunity 
for students to enroll in certain online courses as part of a degree. Oflier institutions offer complete underpMuate 
and graduate degrees through online distance education. Finally, the KeUogg Commission on the Future of St^ and 
Land-Grand Universities (1999) recently published a report entitled "Returning to Our Roots: A Learning Society. 
Members of the commission included presidents of state institutions that have invested h^vily in trchnol^ m 
recent years through statewide distance education programs. According to the report, online technology needed tor 
uni versal BCC6SS to education is available today. 
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The Three Educational Institutions 



The the metro^hto Phoenix area offer Internet courses in a wide disciplinary spectrum. 

The fimt insht^on is a commimty college that offers traditional as well as distance learning coi^es. Th?"school 
wi o walls IS one of fte lea^g m^tutions m the race for online distance education and offers more than 200 
courses on fte World Wide Web. Online students use the FirstClass conferencing system for fulfilling course 
i^uirements and Pr^otmg mteraction m the virtual environment. The Distance Learning department provides 

* H ^ twOTty-four hour, seven days a week basis. Attrition rates in online courses range 

between twenty and forty percent at this inshtutioa ^ 

institution is the second largest traditional community college in the United States. The Center 
depar^t offers about 1 1 0 Internet courses, but provides very little technical support to 
Stolon ^ hardware or software problems. Attrition rates in online courses were up to seventy penSat this 

pie thkd institution is an urban university that offers about seventy online courses. Students use the 
^umeMo co^erencmg sj^em for synchronous and asynchronous interaction and to fulfill course requirements 
^Disfan^ Technology department provides some technical support to students by phone or email. 

Attrition rates at this institution range between forty and fifty percent 

AH,.* ,, in^tutions possess extensive hardware and software resources, attrition rates are very high. 

Atotion rates m di^^ courses tend to be forty to fifty percent higher than the ones in traditional fax^ 

to-face cl^rooms (Dille & Mezack, 1991; Parker, 1994). Distance education requires students to monitor and 

because of fte geographic separation between students and instractors. One of the main 
lactors that influence attrition rates is the concept of interaction. 



Distance Education and Interaction 

^ '®®®°* development in education and many online students 
encomtCT vanous difficulties and feel frustrated with using such technologies. Examples 
mcl^ stunts who are technologically illiterate and therefore are not able to interact with their classmates or tiie 
instractional material fixim the class web site, or submit online assignments and participate in 

Interaction in an online rayironment is one of the most important factors that influence the success or 

^ ^ interaction as a key to effective learning and information exchange, and 

Moore (198^ considers mt^<m as "vitally important" in the design of distance education (p. 6). Furthermore. 

Kearsley (1995) pomts out that a high level of mteraction positively influences the effectiveness of any distance 
leammg course. ^ 

There are four types of online interaction identified in the literature. Moore (1989) identified leamer- 

learner-learner interactioa Hillman, Willis, and Gunawardena (1994) identified a 
lourth type of interaction^ namely learner-interface interaction. 

♦ • interaction between the learner and the 

^ic of ^y. Accordmg to M^, learner-content interaction is an important concept of online environments 

h^y^or toward an educational goal. The importance of this type of interaction is also 
^icted by Moore and K^ley (1996) in the statement; "it is not too di^t to present tofoimati^er a 
distance,^ gettmg people to participate and making learning active at a distance is much harder" (p. 133). 

The second type ofmteraction in online environments occurs between learners and instructors or team of 

^bject-experte who prepared the course material. In this type of interaction, instructors are responsible for 
^ulatmg and continuously mamt^ learners’ interest in the topic, motivating students to assessing 
students progress, and finally providing support and encouragement to them (Moore, 1 989) 

The thito type of int^on occurs among the learners of an online environment with or without the real- 
toe presence of instruct. This type of interaction represents the communication between one learner with another 
leamCT, or wito a ^up of learners, and takes place either synchronously, via "live" discussion chats, or 
asynchronoiKly, via the exchange of electronic email or posting of messages in bulletin boards. 

a tact" rr. T dcfee lemner-interface interaction as "a process of manipulating tools to accomplish 

if "™®^ understod not only the procedures for working with the interfece, but also the rLons 

why these procedures obtam results. This fourth type of mteraction links the other three types of interaction together. 
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Learners must be able to use online technologies in order to interact and communicate with mstnxtors, Peere, and 
the course content. The absence of interaction can inhibit student success and may even force onhne students to drop 

out of online courses. i i j ^ 

Enhancements of the four types of interaction in an online environment are the lessons learned trom our 

experiences with the three educational institutions. 

Lessons Learned 

Based on our experiences with the three educational institutions, we classified the findings in two 
cateeories. The first category pertains to technological aspects of online education, while the second category 
includes instructional design and course development principles for online courses. Both categories target lowermg 

the high attrition rates encountered in online courses. 



Technological Aspects of Online Education 

Students enrolled in web-based courses are often required to use technology for the daily procedures of the 
course Such procedures include (a) email interaction with peers and instructore, (b) usmg a w^ l^owser to areess 
class material, (c) searching for journal articles using the Internet, online databases, and the mstititoon s libraries, (d) 
submitting assignments online, and (e) participating in weekly discussions. These are examples of the four o^e 
types of toteracS identified before. Moore (1989) suggests that online students ne^ to mteiact with t^r^ctor, 
thecourse content, and their peers. The only way for any inter^tion to t^e place is for stixlents to use CMC 
systems. Interaction is vital to distance educators because if one type of mteraction is imssmg, or it is not well 
thousht and planned, then online courses might not be effective and successful. For example, if ttoe is no 
interaction between learners and the topic being studied (because of unspecified or unclear instructions, MSignmen 
questions, or discussion topics), then learners will not obtain the desired learning outcomes^Moiwver, if learners 
cannot communicate with instructors in order for the latter to answer any questions or clanfy uncleam^s m any 
aspect of the course, then learners may not perform as expected. In the same context, if learners do not commumcate 
wito each other to provide siqiport to each other and discuss intellectual topics in synchronous and asynchrraous 
modes then instructors’ expectations will not be met nor students will master the content In additio^ if boto 
leamere and instructors have difficulties using the hardware and software necessaiy for intera^i^ toen 
efforts will be consumed with how to figure out how to communicate with each other and httle effort will be ^t 
on the actual class content All four types of interaction need to be present m a distance elation coi^ m order for 
the course to be successful. Research in this area would help educators define the set of skiUs needed to enhance 

interaction and satisfection among distance education students. „ . _ . .^ ^ 

Pnhatiring social presence in an online community should also be one of the fim pnonties of mstructors 
and course designers. In order to do so, instructors should require online st^ts to ^cipate m a^clronom 
discussions about various topics of the course. Instructors should also provide iminedi^e fee^k to studrats 
questions and assignments in order to help students feel that they are not alone m the class and that if they fece a 

co-» irfonnadon. d.. add«,. (im) » a, 

for the distance learning department homepage should be printed out m the published sch^e of classes. Also, 

\^4ien students register for a course, they should provide iqidated personal information suc h^t heir 

address, telephone number, and postal address. This will ensure that students receive a registration packet with vital 

^°™^^S^ts who lack con^iuter skills face major frustration and may the course baause they cannot ded 
with technology. One way to prevent students from dropping out is to organize, possibly during an one^titm week, 
a one-dav technology meeting, during which students are taught how to use an email system, the fot^e^ and the 
conferencing system used in the course. Furthermore students should also be taught on how to submit onhne 
acgicrntncmts During the technical orientation meeting, students could create and post on the Intemrt pe^nm 
web^e that includes a photogr^h and a short biogr^hy. This is a great way for classmates and “^[uctor to put a 
face to the name. The meeting would be also useful for students to get to know each other and the instructor of the 

course ^ students are not able to visit campus during the technology orientation mating, the ed^tional 
institution should provide technical support assistance via email or a toll free number. Online tutorials detaihng e 
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daily of a course ^ well as descnbing how to use technology should also be developed. Institutions that 

(^ted such a department and offer technical support twenty-four hours a day, seven days a week have lowered 
attrition ratra to were due to technology problems. Some may argue that creating such a department will require a 
huge topt the imversity nught not be willing to pay. However, funds for such a department might be available 
frcm the mcreased ^ount of students. Alternatively, institutions might charge students a small technology fee in 
order to overcome the cost barrier. 

^ j ♦ assistant (TA) for instmctors who teach web-based courses is another solution to help 

sti^ents stay enrolled m the course and spceed. The TA could be responsible for providing technical support to 
ontae studmts. Twenty pidents per TA is a reasonable number of students for such a task. One drawback to this 
solimon IS that the TA wll not be available to provide immediate feedback twenty-four hours a day, seven days a 
week, bnll, some techmcal assistance it is better than nothing. 

^ of above is possible, course instmctors should consider teaching students how to use 

technolo^ dun^ fte to few weeks of the course. This might take away fiom the course content, but in the long 
nm It wiU pay off. Students are less likely to drop the course and more likely to enjoy the content, and instructors 

^ or an email message fiom students who require help with 

Instotors shoidd identify students who lack the ability to use online technologies in an online course and 
should provide early feedback. Students' perceptions of their skills with using technology can be measured using a 
^f-efficacy queshonn^ admimstered by the instructor at the beginning of an o nlin e course (Miltiadou, in press), 
pe questiompre can be posted on the Internet and students' answers could be collected either by email or using a 
datebap application. After analyzing results, instmctors could warn students of their lack of skills with using 
technology and advise ftem accordingly. The provision of early feedback and remediation could result in students 
staymg m the course. This may translate to a decrease in the high attrition rates evidenced in some nnlinp courses. 



Instructional Design and Course Development Principles for Online Courses 



The abundance of web-based courses that exist today does not guarantee that these courses are all 
mstotionally sound. There are a mmiber of design and development issues and principles that course developers 
need to coDsicicr in order to design high cjuslity courses. 

First, course developers need to answer some very basic questions such as (a) is the course content 
appro]^ate to he taugte on the web? (Porter, 1997) (b) who is the target audience? (c) what are the course goals and 
objwtivra? (d) how wll objectives be assessed? (e) what are the limitations of technology? Instructors who simpl y 
post lectures and assignments on the web are siqjplementing their course, but this would not usually constitute an 
mshuctionally romd course. Course developers should refer to instmctional design models, procedures, and 
^hmqi^ md follow the n^sary steps in order to ensure high quality courses (i.e. Dick & Carey, 1990; Oapmp 
Bnggs, & WagCT, 1992; Smith & Ragan, 1999). Several other good sources for advice regarding instructi onal desim 

include Eastmond and Ziegahn (1995), Himmi and Bermudez (1996), Ritchie and 
HoflBnan (1997), and Savenye (1999). Additionally Hannafin and his colleagues have developed guidelines for 

(Harmafin, Hall, 

Land, & Hill, 1994; Hannafin & Land, 1997). => v . 

designers could follow Keller’s (1987) Attention, Relevance, Confidence, and 
afasfaction (ARCS) m^el m order to develop an intrinsically interesting course which would enhance students’ 
motivation. Keller s ( 1 987) i^CS model would be used to develop courses that would c^Jture students’ attention, 
entoce content relevance with their prior knowledge and eiqieriences, built students’ confidence, and enhancA their 
satislaction with instruction and content material. 

Instruchond ^signers should ako make an effort to enhance the relevance of course contents with 
stutots ^cation^ backgrounds and experiences. Incorporating case studies that approximate real life situations 
an toch stoente mtosts would increase students' learning goal orientation because it would capture students' 
attention and motivate them to leam. Instmctors should not substitute the learning experience with easy assignments 
because studaits might lose interest (Locke, 1996; Locke & Latham, 1990). As a result, students' learning g^ 
mutation might decrease, and it is learning goals that are responsible for students' mastery of the subject being 

Instruction designers should create well-planned and stmetured online courses, including syllabi that are 
clear and concise. Students should know exactly what is expected of them and the precise steps they need to follow 




127 



5 






to accomplish the objectives of the course. Instructors thus would help ^dents controlAeir own “ 

assignments posting messages to various discussion questions, and readmg the required material. Johnston (1997). 
for SsLce, r^mmends developing an hyperlinked syUabus. Foviding students access to many other types of 

resources^^^ developers also need to either design their own interface, or use a web-cour^ 

the distance learning department at their institution. Web page design is not a simple step and sho^d not 

lightlv The interfece should be user-friendly, allowing for sufficient white space and consistenplacement of 

^ iges on each web page. A dark font size on white background should used because oftm s^te prmt out 

web pagL to be able to read the material easily. An appropriate font style md si^, ^versd 

MacSsh computers, is required for students to be able to read without difficulty. Cote shoidd be suWe md 

should complement the content. Navigation should include a site map for easy access of all web pages by the 

At the end of the design and development phases, course developers should post all n^essaty inform^on 
on the class web page before the beginning of the semester. Such information should mclude the weekly schedule of 

readings, assignments, and discussion topics. ^ r i 

The issue of online exams is another major one in online courses. Often mstnicto^ feel to they do not 
have control over such examinations. One way to solve the problem is to have ed^ational institution ^Uabtoe on 
testing. For example, coUaborating universities could Fovide the classrooin and the e^ proctors for 
living^in that area. Another idea is to have students submit essay-type questions, case studies, or research papers, on 

which it would be difficult for them to cheat. 

A final instractional design consideration is the value of conducting formative evalmtion 
the distance learning course and materials, as specified in most instractional design models. Porto (1997) m her 
chapter on determining whether courses are apFopriate for distance delivery mcl^s a infill ch^khst for 
«3liating distance learning courses. Another example of criteria to be considered m evaluatmg distance courses m 

schools is presented by Hawkes (1996). 



Conclusion 

Inquiry that sheds light on online students’ motivational characteristics and orgaitotiond skills is vital m 
order to em^er educators to design instructionally sound courses and stuctots to 

studies would aid academic administrators predict student success with the ultimate possible purpose of lowermg 
attrition rates. 
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